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ABSTRACT : 

PURPOSE: To provide a printed wiring board for BGA 
package which prevents 

short-circuit between electrode pads due to superfluous 
bonding agent and 

imperfect bonding due to insufficient bonding agent, and 
surely enables visual 

inspection of defect, and improve packaging density by 

effectively arranging 

electrode pads and through hole lands. 

CONSTITUTION: In a printed wiring board 1 for BGA 
package, through hole 

lands 3L are arranged. The through hole land is formed in 
the vicinity of 



periphery of an electrode pad 2 connected with a spherical 
outer electrode of a 

BGA package, and constituted as as unified body with the 
electrode pad 2 . The 

electrode pad 2 and the through hole land 3L are formed in 
a plane where the 

width is gradually decreased. The fluidity of superfluous 
bonding agent is 

accelerated, and made to flow smoothly into through holes 
positioned in the 

central parts of the through hole lands 3L. The through 
hole lands 3L are 

arranged in the oblique direction, while the electrode pads 
2 are set as the 
centers . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the printed wiring substrate in which a BGA (ball grid array) packa 
is carried. Especially this invention relates to the printed wiring substrate which has the electrode pad to which the 
spherical external electrode of a BGA package is connected. In this invention, it is related with the printed wiring 
substrate which can perform electric and mechanical junction between the spherical external electrode of a BGA 
package, and the electrode pad of a printed wiring substrate (for example, soldered joint) good. 
[0002] 

[Description of the Prior Art] in a BGA package, a spherical external terminal arranges on the package inferior surfa 
of tongue - having -- the perimeter of the lateral surface of a package - connection - business ~ since an external 
terminal does not project, high density assembly is made on the component side of a printed wiring substrate. 
Furthermore, a BGA package is a surface mounted device, and since a BGA package can be respectively mounted on 
the front face of a printed wiring substrate, and the component side of both sides on the back, high density assembly 
made on the component side of a printed wiring substrate. 

[0003] Drawing 4 is the top view of the printed wiring substrate for BGA package loading concerning the conventio 
technique, and drawing 5 is drawing of longitudinal section of the printed wiring substrate turned off by cutting-plan 
line F5-F5 shown in said drawing 4 in the condition that the BGA package was mounted. As shown in drawing 5 , th 
BGA package 6 is mounted on the component side of the printed wiring substrate 1. As shown in drawing 4 and 
drawing 5 , on the component side of the printed wiring substrate 1, it corresponds to the array location and the array 
number of the spherical external electrode 8 which were arranged on the package inferior surface of tongue of a BGA 
package, and two or more electrode pads 2 regularly arranged in the component side by both the line writing directio 
and the direction of a train are formed. Connection between the spherical external electrode 8 of the BGA package 6 
and the electrode pad 2 of the printed wiring substrate 1 is made with cement 7, and solder is used for cement 7. 
Through hole land 3L is respectively connected to two or more electrode pads 2 electrically, and connection between 
the electrode pad 2 and through hole land 3L is made with the wiring 23 for connection. It connects with through hoi 
wiring 3T embedded in the through hole formed in the printed wiring substrate 1 electrically, and through hole land 
is electrically connected to inner layer wiring (not shown) arranged in the interior of the printed wiring substrate 1 th 
through hole wiring 3T. 

[0004] The mounting approach of mounting the BGA package 6 and other mounting components on the component 
side of said printed wiring substrate 1 is performed by the following procedures. 

[0005] First, except for the electrode pad 2 (the electrode pad to which other mounting components are connected is 
included) of the BGA package 6, and through hole land 3L, solder resist is applied on the component side of the prin 
wiring substrate 1 at the time of printed wiring substrate manufacture. In the 1st process of mounting, cream solder i 
applied on the electrode pad 2 of the BGA package 6. Cream solder is used as cement 7 and this cream solder is appl 
for example, with a printing technique. In the 2nd process, the BGA package 6 is carried on the component side of th 
printed wiring substrate 1, and the spherical external electrode 8 of the BGA package 6 is contacted through cream 
solder on the electrode pad 2 of the printed wiring substrate 1. The BGA package 6 is carried with wearing equipmen 
etc. In the 3rd process, said printed wiring substrate 1 is conveyed at a reflow furnace, heating melting of the cream 
solder is carried out in a reflow furnace, and a solder reflow is performed. Between the electrode pad 2 and the 
spherical external electrodes 8 is joined with cement 7 by this solder reflow, and the BGA package 6 is mounted on t 
component side of the printed wiring substrate 1 . 

[0006] However, if the BGA package 6 is mounted on the component side of said printed wiring substrate 1, the 
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amount of [ between the electrode pad 2 and the spherical external electrode 8 ] joint hides, and poor appearance 
(condition of cement 7 is inspected) inspection for a joint cannot be conducted as a matter of fact. Therefore, how the 
dependability for a joint is secured in the printed wiring substrate 1 which mounts this kind of BGA package 6 exists 
an important technical problem. 

[0007] Furthermore, in a solder reflow, heat is applied to the printed wiring substrate 1, and it is easy to generate 
deformation of curvature, distortion, etc. in the printed wiring substrate 1. When deformation occurs in the printed 
wiring substrate 1, a clearance is generated between the electrode pad 2 and the spherical external electrode 8, and th 
poor junction resulting from lack of cement 7 occurs. Moreover, if lack of cement 7 is predicted and more cement 7 
(cream solder) is applied beforehand, in the part which a clearance does not produce, cement 7 exists superfluously 
between the electrode pad 2 and the spherical external electrode 8 conversely. For this reason, short circuit section 7S 
which excessive cement 7 connects mutually between the electrode pads 2 which adjoin as shown in drawing 5 
(between the spherical external electrodes 8) are generated, and a short circuit occurs between the electrode pads 2. 
[0008] The technique in which a point with the above-mentioned appearance poor inspection difficult for a publicati 
number 1-No. 258454 official report is improvable is indicated. The through hole which reaches the polar zone under 
package to a package top face in the technique indicated by this official report is formed. In case a package is mount 
in a mounting substrate with soldering, existence of the solder which creeps up the inside of said through hole is 
checked, this solder creeps up and a quality is judged [ in / by whether it is ****** / a poor appearance inspection ]. 
[0009] Furthermore, the technique in which the short circuit between the electrode pads 2 resulting from the cement 
of the above-mentioned surplus can be prevented is indicated by JP,4-87682,U. A through hole is formed in the cent 
section of the solder pad (it is equivalent to the above-mentioned electrode pad 2) in the technique indicated by this 
official report. Since surplus solder is slushed into this through hole, the short circuit between the solder pads resultin 
from surplus solder can be prevented. 
[0010] 

[Problem(s) to be Solved by the Invention] However, consideration of the following points is not made in the 
conventional technique. 

(1) In the printed wiring substrate 1 shown in above-mentioned drawing 4 and above-mentioned drawing 5 , the path 
which misses surplus cement 7L connected with a through hole through the wiring 23 for connection and through ho 
land 3L from the electrode pad 2 is formed. However, moreover, the wiring 23 for connection is formed with a unifo 
width-of-face dimension with a small width-of-face dimension compared with each dimension of the electrode pad 2 
and through hole land 3L. Furthermore, the wiring 23 for connection is formed with the electrode pad 2 and another 
ingredient which is a layer different from each of through hole land 3L. For this reason, in the path which misses 
surplus cement 7L, path width of face decreases rapidly in the part from the electrode pad 2 to the wiring 23 for 
connection, and surplus cement 7L cannot escape easily and does not function as a path which misses surplus cemen 
7L in fact. Therefore, the short circuit between the electrode pads 2 which originate in excessive cement 7L as 
mentioned above occurs. 

[001 1] (2) In the printed wiring substrate 1 shown in above-mentioned drawing 4 and above-mentioned drawing 5 , 
through hole land 3L is arranged in the center of the field where the perimeter was surrounded with four adjoining 
electrode pads 2. For this reason, between the electrode pad 2 and through hole land 3L, among drawing 4 , since it 
cannot let substantially outer layer wiring which extends in the vertical direction and a longitudinal direction pass, 
outer layer wiring bypasses the array area of the electrode pad 2, and the array area of through hole land 3L, and is 
taken about. Therefore, since it takes about on the component side of the printed wiring substrate 1 and the excessive 
arrangement field of wiring is needed, mounting effectiveness decreases in the printed wiring substrate 1. 
[0012] (3) In the technique indicated by the above-mentioned publication-number 1-No. 258454 official report, 
although poor appearance inspection by viewing can be conducted to be sure, since a through hole is formed in a 
package side, the component in a package and wiring are avoided and a through hole is formed. Consequently, since 
the part in which a through hole is formed, and the dimension of a package become large, mounting effectiveness 
becomes low on the component side of a mounting substrate. 

[0013] (4) In the technique indicated by above-mentioned JP,4-87682,U, deformation will occur in the printed wirin 
substrate 1 in a solder reflow, and solder will flow in in a through hole also in the part which a clearance produces on 
solder pad. For this reason, the poor junction by lack of solder occurs in the part which a clearance produces. 
[0014] Made in order that this invention may solve the above-mentioned technical problem, the purpose of this 
invention is as follows. 

[0015] (1) This invention aims a poor appearance inspection at offer of the printed wiring substrate in which a BGA 
package is carried which can be ensured while it prevents the short circuit between the electrode pads resulting from 
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surplus cement and prevents the poor junction resulting from lack of cement. 

[0016] (2) This invention arranges an electrode pad and a through hole land efficiently, and aims at offer of the print 

wiring substrate in which a BGA package is carried whose packaging density can improve. 

[0017] 

[Means for Solving the Problem and its Function] In order to solve the above-mentioned technical problem, inventio 
concerning claim 1 The electrode pad which is connected to the spherical external electrode of said BGA package 
electrically and mechanically, and is arranged on a component side in the printed wiring substrate in which a BGA 
package is carried according to the array location and the array number of said spherical external electrode, In the 
location where the perimeter of said electrode pad approached, it is arranged on said component side, is formed in on 
with the same layer as said electrode pad, and the same ingredient, and is characterized by having the through hole la 
electrically connected to inner layer wiring arranged in the interior of a substrate. 

[0018] In invention concerning claim 1, in order to absorb the clearance between the printed wiring substrates and 
BGA packages which originate in heat treatment (for example, solder reflow), and are generated, when superfluous 
cement (for example, solder) is used between the spherical external electrode of a BGA package, and the electrode p 
of a printed wiring substrate, excessive cement can slush in a through hole land (inside of a through hole). Since said 
electrode pad and through hole land are formed in one and the front face of the electrode pad which is the path for 
which excessive cement flows, and the front face of a through hole land are formed on the smooth front face which 
decreased in number the level difference, a fluidity is promoted in excessive cement. Therefore, generating of the sho 
circuit with which between adjoining electrode pads is connected with excessive cement can be decreased. 
Furthermore, since excessive cement is poured in in a through hole, poor appearance inspection can be conducted ba 
on the cement of this surplus. 

[0019] Invention concerning claim 2 is characterized by forming the electrode pad and through hole land which were 
formed in said one in the flat-surface configuration by which width of face is ****(ed) toward said through hole land 
side from an electrode pad side in the printed wiring substrate indicated by said claim 1 . 

[0020] Gradually moreover in invention concerning claim 2, excessive cement can slush into a through hole land 
smoothly from an electrode pad among the cement formed on the electrode pad. 

[0021] In the printed-wiring substrate with which invention concerning claim 3 is indicated by said claim 1 or claim 
two or more arrays of said electrode pad are carried out at both a line writing direction and the direction of a train, an 
it is characterized by to arrange said through hole land in the line writing direction by which an electrode pad is 
arranged centering on the electrode pad formed in this through hole land at one, and the direction of slant which has 
whenever [ tilt-angle ] also to any of the direction of a train. 

[0022] In invention concerning claim 3, if the location where said through hole land has been arranged is respectivel 
projected on the line writing direction by which said electrode pad is arranged, and the direction of a train, the distan 
between the through hole lands formed in an electrode pad and this electrode pad at one can be shortened seemingly. 
That is, in the line writing direction and the direction of a train in which an electrode pad is arranged, since the tooth 
space between other electrode pads which adjoin the through hole land connected to the electrode pad is securable, 
array spacing of an electrode pad can be reduced and an electrode pad can arrange by high density on a component 
side. Furthermore, since the tooth space between other electrode pads which adjoin the through hole land connected 
said electrode pad is securable, wiring can be arranged to this tooth space. Since leading-about wiring which bypasse 
an electrode pad can decrease in number if wiring can be arranged between electrode pads, wiring can arrange by hig 
density on a component side. 

[0023] Invention concerning claim 4 is characterized by setting up small the distance between the through hole lands 
connected to said electrode pad and this electrode pad compared with the distance between other electrode pads whic 
adjoin in the direction of slant in which said through hole land and this through hole land are arranged in the printed 
wiring substrate indicated by said claim 3. 

[0024] In invention concerning claim 4, since a tooth space is securable among other electrode pads which adjoin a 
through hole land, wiring can be arranged to this tooth space. Therefore, it can decrease and wiring can arrange 
leading-about wiring by high density on a component side. 

[0025] Invention concerning claim 5 is characterized by arranging the through hole land connected to said electrode 
pad and this electrode pad on the line writing direction which arranges an electrode pad, or the direction of a train in 
printed wiring substrate indicated by said claim 1 or claim 2. 

[0026] In invention concerning claim 5, since a through hole land is not arranged at the direction of a train or line 
writing direction by which an electrode pad is arranged, in this direction, a tooth space can be secured between 
electrode pads, and wiring can be arranged to this tooth space. Therefore, it can decrease and wiring can arrange 
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leading-about wiring by high density on a component side. 

[0027] 

[Example] 

The top view and drawing 2 which show some printed wiring substrates for a BGA package which example 1 drawin 

1 requires for the example 1 of this invention are drawing of longitudinal section cut with cutting-plane-line F2-F2 
shown in said drawing 1 in the condition of having mounted the BGA package. 

[0028] As shown in drawing 2 , the BGA package 6 is mounted on the component side of the printed wiring substrat 
1 . As shown in drawing 1 and drawing 2 , on the component side of the printed wiring substrate 1 5 it corresponds to 
array location and the array number of the spherical external electrode 8 which were arranged on the package inferio 
surface of tongue of a BGA package, and two or more electrode pads 2 regularly arranged in the component side by 
both the line writing direction and the direction of a train are formed. Through hole land 3L is arranged in the locatio 
where the perimeter of the electrode pad 2 approached on the component side. 

[0029] Said electrode pad 2 is formed in a dimension and a configuration required to connect with the spherical 
external electrode 8, and the electrode pad 2 projected the spherical external electrode 8 on the component side at lea 
and is formed in the same or a similar configuration with it being circular. Through hole land 3L is formed in one wi 
the same layer as said electrode pad 2, and the same ingredient, and through hole land 3L and said electrode pad 2 ar 
connected electrically. If said electrode pad 2 and through hole land 3L are formed in one, the level difference of the 
front face of the electrode pad 2 and the front face of through hole land 3L will decrease, and a smooth front face wil 
be formed. The electrode pad 2 to through hole land 3L is equivalent to the path for which excessive cement 7L flow 
and the fluidity of excessive cement 7L is promoted. 

[0030] although one through hole land 3L is connected to one electrode pad 2 in this example - this invention - sett 

through hole land 3L of plurality [ pad / 2 / one / electrode ] - or the case where one through hole land 3L is 
connected to two or more electrode pads 2 is included. 

[0031] Compared with the appearance size of said electrode pad 2, the appearance size of through hole land 3L is set 
small, and the electrode pad 2 and through hole land 3L which were formed in one are formed in the flat-surface 
configuration by which width of face is ****(ed) toward said through hole land 3L side from the electrode pad 2 sid 
If cement 7 is applied on the electrode pad 2, gradually moreover, excessive cement 7L can be smoothly slushed amo 
this applied cement 7 in the through hole located in the center section of through hole land 3L from the electrode pad 
The minimum cement 7 required for junction between the electrode pad 2 and the spherical external electrode 8 is 
secured by wettability on the front face of the electrode pad 2. 

[0032] Through hole land 3L is electrically connected to through hole wiring 3T embedded in the through hole form 
in the printed wiring substrate 1 . The inner layer wiring 5 arranged in the interior of the printed wiring substrate 1 is 
electrically connected to through hole wiring 3T. Cement 7L of the surplus slushed in a through hole can be observe 
from the rear face of the printed wiring substrate 1, and can conduct poor appearance inspection based on cement 7L 
this surplus. 

[0033] Through hole land 3L is arranged to the array of the line writing direction of said electrode pad 2, and the 
direction of a train in the line writing direction by which the electrode pad 2 is arranged centering on the electrode pa 

2 formed in this through hole land 3L at one, and the direction of slant which has whenever [ tilt-angle ] also to any o 
the direction of a train. That is, as shown in drawing 1 , through hole land 3L is formed along the diagonal line top o 
the square which connected each central point of a total of four electrode pads 2 of two electrode pads 2 which adjoi 
in two electrode pads 2 and the direction of a train which adjoin a line writing direction, and was illustrated with the 
broken line for convenience. If the location where through hole land 3L has been arranged is respectively projected o 
the line writing direction by which said electrode pad 2 is arranged, and the direction of a train, the distance La and L 
between through hole land 3L formed in the electrode pad 2 and this electrode pad 2 at one can be shortened seeming 
respectively. That is, in the line writing direction and the direction of a train in which the electrode pad 2 is arranged 
since the tooth space between other electrode pads 2 which adjoin through hole land 3L connected to the electrode p 
2 is securable, the array spacing LA and LB of the electrode pad 2 can contract respectively. If an expression is 
replaced with, since the tooth space between other electrode pads 2 which adjoin through hole land 3L connected to 
electrode pad 2 is securable, as shown in this drawing 1 , the outer layer wiring 4 can be arranged to this tooth space. 
[0034] Furthermore, the distance Lc between through hole land 3L connected to said electrode pad 2 and this electro 
pad 2 is small set up compared with the distance LC between other electrode pads 2 which adjoin in the direction of 
slant in which said through hole land 3L and this through hole land 3L are arranged. That is, in the dimension which 
does not arrive at the central point P of the above-mentioned square illustrated for convenience, said electrode pad 2 
and through hole land 3L are formed in one. Therefore, among other electrode pads 2 which adjoin through hole land 
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3L, a tooth space is securable. The outer layer wiring 4 can be arranged in the secured tooth space. 

[0035] Connection between the spherical external electrode 8 of said BGA package 6 and the electrode pad 2 of the 

printed wiring substrate 1 is made with cement 7, and solder is used for cement 7. 

[0036] Next, the mounting approach of mounting the BGA package 6 (and other mounting components) on the 
component side of the above-mentioned printed wiring substrate 1 is explained. 

[0037] First, except for the electrode pad 2 (the electrode pad to which other mounting components are connected is 
included) of the BGA package 6, and through hole land 3L, solder resist is applied on the component side of the prin 
wiring substrate 1 at the time of printed wiring substrate manufacture. In the 1st process of mounting, cream solder i 
applied on the electrode pad 2 of the BGA package 6. Cream solder is used as cement 7 and this cream solder is appl 
for example, with a printing technique. In the 2nd process, the BGA package 6 is carried on the component side of th 
printed wiring substrate 1, and the spherical external electrode 8 of the BGA package 6 is contacted through cream 
solder on the electrode pad 2 of the printed wiring substrate 1. The BGA package 6 is carried with wearing equipmen 
etc. In the 3rd process, said printed wiring substrate 1 is conveyed at a reflow furnace, heating melting of the cream 
solder is carried out in a reflow furnace, and a solder reflow is performed. Between the electrode pad 2 and the 
spherical external electrodes 8 is joined with cement 7 by this solder reflow, and the BGA package 6 is mounted on t 
component side of the printed wiring substrate 1 . 

[0038] Thus, the following effectiveness is acquired in the printed wiring substrate 1 constituted. 
[0039] (1) Since surplus cement 7L flows in in a through hole through through hole land 3L from the electrode pad 2 
and the amount of cement 7 is adjusted at the time of mounting (at the time of a solder reflow), the short circuit 
between the electrode pads 2 resulting from surplus cement 7L can be prevented. 

[0040] (2) Since cement 7L which flows into a through hole is restricted to an excessive thing and the minimum 
cement 7 required for junction can be secured in the front face of the electrode pad 2 by wettability, the poor junction 
resulting from lack of cement 7 can be prevented. 

[0041] (3) Cement 7L which flows into a through hole can perform poor appearance inspection. 
(4) The electrode pad 2 and through hole land 3L are arranged efficiently, and packaging density can be improved. 
[0042] Example 2. drawing 3 is the top view showing some printed wiring substrates for a BGA package concerning 
the example 2 of this invention. 

[0043] As shown in drawing 3 , through hole land 3L connected to the electrode pad 2 and this electrode pad 2 in the 
printed wiring substrate 1 concerning this example is arranged on the line writing direction which arranges the 
electrode pad 2 (or on the direction of a train). Since through hole land 3L is not arranged in the direction of a train i 
which the electrode pad 2 is arranged, in this direction, a tooth space is securable between the electrode pads 2. Since 
the outer layer wiring 4 can be arranged in this tooth space, leading-about wiring can be decreased. 
[0044] Although the flat-surface configuration with which the electrode pad 2 and through hole land 3L were united 
formed in an ellipse configuration as this example is shown in this drawing 3 , in this invention, said unified 
configuration may be a rectangle. 

[0045] Thus, the effectiveness acquired with the printed wiring substrate 1 applied to the above-mentioned example 

in the printed wiring substrate 1 constituted and the same effectiveness are acquired. 

[0046] 

[Effect of the Invention] The following effectiveness is acquired in this invention. 

(1) This invention can offer the printed wiring substrate which can ensure poor appearance inspection and in which a 
BGA package is carried while it can prevent the short circuit between the electrode pads resulting from surplus ceme 
and can prevent the poor junction resulting from lack of cement. 

[0047] (2) This invention can offer the printed wiring substrate with which an electrode pad and a through hole land 
can arrange efficiently, and packaging density's can improve and in which a BGA package is carried. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrode pad which is connected to the spherical external terminal of said BGA package electrically a 
mechanically, and is arranged on a component side in the printed wiring substrate in which a BGA package is carried 
according to the array location and the array number of said spherical external terminal, The through hole land 
electrically connected to inner layer wiring which has been arranged on said component side in the location where th 
perimeter of said electrode pad approached, was formed in one with the same layer as said electrode pad, and the sam 
ingredient, and was arranged in the interior of a substrate, The printed wiring substrate for BGA package loading 
characterized by preparation ******. 

[Claim 2] The electrode pad and through hole land which were formed in said one in the printed wiring substrate 
indicated by said claim 1 are a printed wiring substrate for BGA package loading characterized by being formed in th 
flat-surface configuration by which width of face is ****(ed) toward said through hole land side from an electrode p 
side. 

[Claim 3] It is the printed-wiring substrate for BGA package loading which two or more arrays of said electrode pad 
are carried out at both a line writing direction and the direction of a train, and is characterized by to arrange said 
through hole land in the line writing direction by which an electrode pad is arranged centering on the electrode pad 
formed in this through hole land at one, and the direction of slant which has whenever [ tilt-angle ] also to any of the 
direction of a train in the printed-wiring substrate indicated by said claim 1 or claim 2. 

[Claim 4] The distance between the through hole lands connected to said electrode pad and this electrode pad in the 
printed wiring substrate indicated by said claim 3 is a printed wiring substrate for BGA package loading characterize 
by being small set up compared with the distance between other electrode pads which adjoin in the direction of slant 
which said through hole land and this through hole land are arranged. 

[Claim 5] The through hole land connected to said electrode pad and this electrode pad in the printed wiring substrat 
indicated by said claim 1 or claim 2 is a printed wiring substrate for BGA package loading characterized by being 
arranged on the line writing direction by which an electrode pad is arranged, or the direction of a train. 
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[Drawing 1] 
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[Drawing 5] 




[Drawing 4] 

, A. 
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